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(54) An image creation apparatus 

(57) An image creation apparatus is connected with 
a display device on which a plurality of pixels are 
arranged in matrix form. The image creation apparatus 
comprising: 

a video memory having addresses corresponding 
to the individual pixels of said display device: 
a dot pattern data memory for storing common dot 
pattern data regarding each of a plurality of com- 
mon dot pattern consisting of a plurality of pixels; 

FIG. 



an image creator for reading common dot pattern 
data in the unit of common dot pattern from the dot 
pattern data memory and writing the common dot 
pattern data in the video memory in accordance 
with a predetermined image creation program to 
create an image on the saeen of the display 
device. 
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Description 



BACKGROUND OF THE INVENTION AND RELATED 
ART STATEMENT 

The present invention relates to an image creation 
apparatus for presenting images on a display device on 
which a plurality of picture elements, or pixels, are 
arranged in matrix form. 

An example of this type of image creation appara- 
tus is a personal computer complying with an industrial 
standard known as "MSX" (a trademark for a computer 
hardware and software standard). A video game image 
presented by this personal conpuler is essentially a 
group of dot patterns called "characters." (or dot pat- 
tern) each composed of 8x8 pixels, for instance. A video 
random access memory (hereinafter referred to as the 
VRAM) employed by the personal computer is of a so- 
called character-generation type suitable for displaying 
such characters. 

As example of the character-generation type VRAM 
has physically partitioned first and second memory 
areas for storing, respectively, character image data 
which defines 256 kinds of dot patterns, or characters, 
and screen data which determines at which on-screen 
locations of a display device individual character images 
generated from the character image data are displayed. 
The character image data for creating up to 256 kinds of 
dot patterns and initial screen data are read from an 
external storage medium such as a read-only memory 
(hereinafter referred to as the ROM) cassette and writ- 
ten into the VRAM at the beginning of a game or at the 
end of a stage, or a particular sequence of events, dur- 
ing the game, for instance. When the screen data is 
updated by a control circuit in accordance with the 
progress of the game, characters (dot patterns) desig- 
nated by the screen data are read from the VRAM and 
displayed at specified locations on a screen of the dis- 
play device through a hardware-driven process. A vir- 
tual display screen created in the VRAM to cover the 
screen of the display device is divided into segments, 
each matching the size of a single character (or a single 
dot pattern). This means that on-screen images can 
only be rewritten in the unit of the character size. 

An image creation apparatus proposed in recent 
years allows an operator to prodDce an image by using 
a coordinate input device like a tablet and present the 
image on a screen of a display device such as a home 
television set, for instance. Since this image creation 
apparatus displays precise images including line draw- 
ings, it employs a VRAM suitable for such applications 
Specifically, the VRAM used in the image creation 
apparatus has addresses corresponding to individual 
pixels of the display device and allows color specifica- 
tion for the individual addresses so that display colors 
can be specified for the individual pixels of the display 
device. This type of VRAM is referred to as a bit-mao 
type VRAM. ^ 
When the bit-map type VRAM is used for present- 



ing images on the display device, a control circuit is pro- 
vided with a capability to write color specification data in 
individual addresses of the VRAM and switch display 
pages. 

5 In the conventional image creation apparatus 

employing the bit-map type VRAM, it is essential to 
write full-screen pixel data in the VRAM to display a 
desired screen image. This means that an enormous 
amount of image data Is required for displaying a wide 

10 variety of images or an extremely large-sized image on 
a screen. On the other hand, the image creation appa- 
ratus is limited in image data storage capacity since its 
program data and image data are supplied in the form of 
an IC memory card to ensure portability and ease of 

15 handling. It has therefore been difficult in the aforemen- 
tioned image creation apparatus to present such a wide 
variety of images or an extremely large-sized image that 
can exceed the storage capacity of the IC memory card. 

20 SUMMARY OF THE INVENTION 

The present invention is directed to the aforemen- 
tioned problems of the prior art. Accordingly, it is an 
object of the invention to provide an image creation 
25 apparatus which can present a wide variety of images 
or an extremely large-sized image by use of a bit-mao 
type VRAM. 

According to the invention, an image creation appa- 
ratus connected with a display device on which a plural- 
30 ity of pixels are arranged in matrix form comprises: 

a video memory having addresses corresponding 
to the individual pixels of said display device; 
a dot pattern data memory for storing common dot 
pattern data regarding each of a plurality of com- 
mon dot pattern consisting of a plurality of pixels; 
an image creator for reading common dot pattern 
data in the unit of common dot pattern from the dot 
pattern data memory and writing the common dot 
pattern data in the video memory in accordance 
with a predetermined image creation program to 
create an image on the screen of the display 
device. 
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45 In this image creation apparatus, the common dot 
pattern data once read by the image creator can be writ- 
ten in appropriate video memory addresses according 
to the predetermined image creation program. This 
means that the same dot pattern data can be written. 
so according to the predetermined image creation pro- 
gram, in more than one video memory address when it 
is required to do so. Therefore, if the image to be dis- 
played on the s;creen contains a plurality of area seg- 
ments to be painted in the same color and dot pattern. 
55 these segments may be assigned a common dot pat- 
tern data. This feature of this invention makes it possible 
to reduce the number of dot pattern data to be stored in 
ttie dot pattern memory. This in turn allows to minimize 
the number of dot pattern data needed to be stored in 
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the dot pattern data memory for creating the image on 
the screen on the dsplay device. As a result, it allows 
the image creation apparatus to produce greater variety 
of images or an image having an Increased area cover- 
age despite the fact that a data storage capacity o1 the 
dot pattern memory is limited as it is usually provided in 
the form of IC memory card. 

In another aspect of the invention, the dot pattern 
data memory further stores arrangement data indicating 
a storing arrangement of the common dot pattern data 
and the image creator includes a reader for reading 
common dot pattern data from the dot pattern data 
memory with reference to the arrangement data. 

In still another aspect of the invention, the arrange- 
ment data are dot pattern address data designating 
addresses in which the common dot pattern data are 
stored. 

With the aforementioned features of the Invention, 
required dot pattern data can be promptly located in the 
dot pattern data memory. It enhances a reading per- 
formance of the reader. 

In another aspect of the invention, the dot pattern 
data memory Is arranged in the form of a replaceable 
storage member. And the replaceable storage member 
can be an IC memory card. 

With this feature of the invention, it makes it possi- 
ble to use various kinds of sets of dot pattern data. It 
. certainly allows user to handle such data memory with 
great ease. 

In yet another aspect of the invention, the image 
creation program Includes screen data indicating at 
which addresses in the video memory the common data 
sets are to be written and the image creator further 
Includes a writer for writing the common dot pattern 
data in the video memory in accordance with the screen 
data. 

With this feature of the Invention, the image crea- 
tion program includes not only dot pattern arrangement 
data but also the screen data for writing the dot pattern 
data at the specified position in the video memory 
Accordingly the common dot pattern data can be read 
and written in accordance with the image creation pro- 
gram thus the processing the common dot data can be 
easily carried out. Furthermore, it makes it possible to 
replace the data creation program with other program 
while keeping the stored dot pattern data in the dot pat- 
tern data memory. 

In yet another aspect of the invention, the dot pat- 
tern data memory stores the common dot pattern data 
on a compressed state and the reader reads the com- 
mon data in a compressed state, and the writer decom- 
presses the dot pattern data read by the reader and 
writes the decompressed the common dot pattern dafa 
in the video memory. 

With this feature of the invention, the reader reads 
the common dot pattern data in its compressed state 
therefore, it makes it possible to reduce the memory of 
the reader occupied by the data. 

In yet another aspect of the Invention, the reader 
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reads the common dot pattern data stored in the dot 
pattern data memory twice or more in the event that the 
common dot pattern data is repeatedly written in the 
video memory in accordance with the screen data. 

5 In yet another aspect of the Invention, the dot pat- 

tern data memory further stores uncommon dot pattern 
data wherein the common dot pattern data is read more 
than twice and the uncommon dot pattern data Is read 
once in accordance with the screen data. In other 

10 words, the dot pattern data memory can be also set 
such that one arbitrary chosen dot pattern data stored in 
the dot pattern data memory is different from the rest of 
the dot pattern data stored in the dot pattern data mem- 
ory. 

15 With the aforementioned features of this invention, 
It makes it certainly possible to minimize the nunnber of 
the dot pattern data needed to create the image on the 
screen of the display device. In other words, it maxi- 
mizes the number of the common dot pattern data, it in 

20 turn makes it possible to best utilize the storage capac- 
ity of the dot pattern data memory. 

In another aspect of the invention, the dot pattern is 
made of n times n pixels where n is 16. 

With this feature of the invention, the dot pattern 

25 data can be easily arranged in the video memory. And 
the time required to process image on the screen can 
be greatly reduced as the dot pattern data consisting of 
16 times 16 pixels is treated as a single data set. 

These and other objects, features and advantages 

30 of the present invention will more fully be understood 
upon reading the following detailed description in con- 
junction with the acconrpanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

35 

FIG. 1 is a block diagram of an image creation 
apparatus according to an embodiment of the 
invention; 

FIG. 2 is an exploded perspective view illustrating 
40 the construction of a tablet used in the image crea- 
tion apparatus of the emtxxJimertt; 
FIG. 3 is a diagram illustrating how the image crea- 
tion apparatus is connected to a monitor; 
FIG. 4A is a memory map illustrating address 
45 space allocation of a system control circuit; 

FIG. 4B is a memory map illustrating address 

space allocation of a program ROM card; 

FIG. 5 is a memory map of an internal VRAM of the 

embodiment; 

so FIG. 6 ^ a diagram Illustrating a relationship 
between an image produced by the image creation 
apparatus and the internal VRAM; 
FIG. 7 is a diagram illi^trating retetibnsMi^ 
between screen data and dot pattern data of the 

55 embodiment: and 

FIG. 8 ^ a flowchart showing an operational 
sequence of irr^ge creation apparatus. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT OF THE INVENTION 

The invention will now be described in detail with 
' reference to the accompanying drawings. 

FIG. 1 is a block diagram of an image creation 
apparatus according to the embodiment of the inven- 
tion; FIG. 2 is an exploded perspective view Illustrating 
the construction of a tablet 1 used in the image creation 
apparatus of the embodiment; and FIG. 3 is a diagram 
illustrating how the Image creation apparatus of the 
embodiment is connected to a monitor 8. The image 
creation apparatus of the embodiment is essentially an 
upgraded version of a conventional image creation 
apparatus (a detailed description of the apparatus is 
omitted). 

In FIGS. 1 to 3, the tablet 1 is a device for entering 
coordinates of specific locations on its surface desig- 
nated by pressing with an input pen la or an equivalerit 
pointing device. The tablet 1 comprises, as shown in 
FIG. 2. an X-coordinate sensing sheet 20a, a Y-coordi- 
nate sensing sheet 20b, a spacer (not shown in Fig.2) 
placed therebetween for insulating both sensing sheets, 
a protective sheet 21 and a decorative top sheet 22. 
When any point on the top surface of the tablet 1 (i.e., 
the surface of the decorative top sheet 22) is pressed 
with the input pen la. the X-coordinate sensing sheet 
20a and Y-coordinate sensing sheet 20b come into con- 
tact with each other at the same geometrical point and 
conduction occurs therebetween. As a result, the tablet 
1 outputs respective resistance values in X-Y coordi- 
nate system according to a contact point between the X- 
coordinate sensing sheet 20a and Y-coordinate sensing 
sheet 20b. 

The tablet 1 of the embodiment has an image edit- 
ing area arxf an icon area provided at an appropriate 
location near the image editing area, and a later- 
described system control circuit 5 (or a member of a 
image creator) determines whether an output from the 
tablet 1 is position information for image generation or 
Icon positioning information. 

Designated by the numeral 2 is a keyswitch block 
which includes, according to the present embodiment, 
confirmation keys 2a used for deciding upon specific 
operations to be performed and function keys 2b used 
for choosing desired functions. Switch signals output 
from these keys are entered into the system control cir- 
cuit 5. In the image creation apparatus of the embodi- 
ment, each entry of coordinates specified by the input 
pen 1a on the tablet 1 is confirmed by operating one of 
the confirmation keys 2a. As shown in FIG, 3, there is 
provided one each confirmation key 2a at appropriate 
positions on the right and left sides of the tablet 1 for^he 
convenience of both right- and left-handed operators. 

There exists such functions as a pen mode function 
activated when drawing a line in a desired color on the 
later-described monitor 8 in accordance with coordinate 
data entered through the tablet 1 , a paint mode function 
activated when filling a specified portion of an on- 



screen image with a desired color, a color select func- 
tion activated when choosing a color to be used in the 
pen mode or paint mode function, for instance, a stamp 
function used for outputting a dot pattern representing a 
5 graphic image readily stored in a later-described ROM 
6a or a program ROM card 7a at a desired on-screen 
location, and an image data file editing function used for 
saving a graphic image produced by an operator in such 
a storage medium as a program RAM card 7b, reading 
10 out a previously saved graphic image, deleting part of 
such a previously saved graphic image, or displaying a 
list of already saved graphic images. The functions 
listed in the above are selected in accordance with 
operator inputs through the function keys 2b of the key- 
75 switch block 2 and the icon area 1 b of the tablet 1 . 

Referring to FIG. 1. designated by the numeral 3 is 
a coordinate detector for converting the resistance 
value output from the tablet 1 into an analog value. More 
particularly, the coordinate detector 3 causes a constant 
20 current to flow into the tablet 1 , acquires an analog volt- 
age which is proportional to the resistance value of the 
tablet 1 . and outputs a coordinate signal in the form of 
analog voltage. Designated by the numeral 4 is an ana- 
log-to-digital converter (hereinafter referred to as the 
25 A/D converter) which converts the analog voltage signal 
received from the coordinate detector 3 into a digital sig- 
nal and outputs if to the system control circuit 5. 

Designated by the numeral 6 is a built-in program 
block contained in a main body of the image creation 
30 apparatus. The built-in program block 6 includes inter- 
nal ROM 6a, internal VRAM 6b and an internal DRAM 
6c. Designated by the numeral 7 is a program card 
block which includes the aforementioned program ROM 
card 7a and program RAM card 7b. In this embodiment, 
35 the program card block 7 employs an IC card or a mem- 
ory card constructed in the form of plug-in modules as 
shown in FIG. 3. The internal ROM 6a and program 
ROM card 7a store an image generation program which 
enables ordinary on-screen image production, an image 
40 generation program which assists in producing images 
featuring a certain story, an entertainment program 
employing image generating functions, and necessary 
image production data and sound data. A detailed dis- 
cussion of the program ROM card 7a will be given later 
45 in this description of the preferred embodiment. 

Including a central processing unit (hereinafter 
referred to as the CPU), the system control circuit 5 per- 
forms transmission and reception of the image genera- 
tion programs and data to and from the internal ROM 6a 
50 and VRAM 6b of the built-in program block 6. the pro- 
gram ROM card 7a and program RAM card 7b of the 
program card block 7 as well as a later-described image 
control circuit 10 through an addi-ess bus ahd a data * 
bus. The system control circuit 5 executes various oper- 
55 ations required for generating graphic images in accord- 
ance with the coordinate signals received from the 
tablet 1 and the switch signals entered from the keys- 
witch block 2 based on the Image generation programs 
and associated routines. Image data thus produced is 
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written in appropriate memory locations in the internal 
VRAM 6b for subsequent on-screen presentation. 

The image control circuit 10 generates synchroniz- 
ing pulses at specific pulse repetition intervals (e.g., 
1/60 second) for controlling on-saeen presentation. 5 
Data contents of the internal VRAM 6b are synchro- 
nously transmitted to the external monitor 8 by way of a 
later-described encoder 11. In this embodiment, the 
image control circuit 10 (or a member of a image crea- 
tor) serves also as an interface circuit for a sound syn- io 
thesizer 9 which is described below. 

The sound synthesizer 9 receives sound data from 
the internal ROM 6a and program ROM card 7a (also 
referred to as a dot pattern data memory) via the image 
control circuit 10, coverts the sound data into an audio is 
signal and outputs it to the monitor 8. The encoder 1 1 
converts display image data received from the image 
control circuit 10 into a video signal and outputs it to the 
monitor 8. The output signals from the sound synthe- 
sizer 9 and encoder 1 1 are delivered to the monitor 8 via 20 
a video cable 23 shown in FIG. 3. 

FIG. 4A is a memory map illustrating the allocation 
of an address space controllable by the system control 
circuit 5 while FIG. 4B is a memory map illustrating the 
allocation of an address space of the program ROM 25 
. card 7a. 

The address space of the system control circuit 5 
includes, from its lower addresses, an internal memory 
area 30a of the CPU. two memory banks (i.e., cartridge 
banks 0 and 1) 30b and 30c to which specific memory 30 
areas in the program ROM card 7a are allocated by 
using a conventional bank-switching technique, a mem- 
ory area 30d to which the internal DRAM 6c is allocated, 
a memory area 30e to which the internal VRAM 6b (also 
referred to as a video memory) is allocated, and a mem- 35 
ory area 30f to which the internal ROM 6a is allocated, 
as shown in FIG. 4A. 

On the other hand, the address space of the pro- 
gram ROM card 7a includes, from its lower addresses, 
a plurality of memory areas 31a to 31h (eight in total In 40 
this embodiment). The first memory area 31a stores so- 
called header data which is used when the program 
card block 7 has been inserted into the main body of the 
image creation apparatus for checking the card type 
and verifying whether the card is authentic or an illegal 45 
copy product as well as later-described screen data and 
dot pattern data. The second memory area 31b stores 
the aforementioned image generation programs and 
entertainment program. The dot pattern data can be, in 
its simple manner, classified into two kinds ; they are so 
common dot pattern data and uncommon dot pattern 
data. The common dot pattern data can be used as 
many times as rt is required to create the image ion the 
screen of the display device. While uncommon dot pat- 
tern data is only used once to be written in the video ss 
memory as its pattern is unique. Stored in the third to 
eighth memory areas 31c-31h are the screen data, dot 
pattern data and sound data. The image generation 
programs and entertainment program contain an 
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address table which makes it possible to determine in 
which addresses of the memory areas 31a and 31c-31h 
specific dot pattern data and screen data are stored. It 
should be noted that the screen data providing the infor- 
mation of the arrangement of the dot pattern data onto 
the video memory to create a desired image on the 
screen can be alternatvely stored in the second mem- 
ory area 31b of the program ROM card 7a. 

In this embodiment, the. second memory area 31b 
of the program ROM card 7a. or a program area, is 
always allocated to cartridge bank 1 (30c) of the system 
control circuit 5 while one of the first and third to eighth 
memory areas 3la, 3lc-31h, or a data area specified by 
the image generation programs and entertainment pro- 
gram is allocated to cartridge bank 0 (30b). 

FIG. 5 is a memory map of the internal VRAM 6b. In 
the image creation apparatus of the ennbodiment. 
images are displayed by use of a so-called double-buff- 
ering technique. 

The internal VRAM 6b is a bit-map type VRAM hav- 
ing an address space corresponding to an area of 512 
(vertical) by 256 (horizontal) pixels of the screen of the 
monitor 8 with a unique address assigned to each of 
these pixels, as shown in FIG. 5. In this embodiment, 
the entire address space of the internal VRAM 6b is 
divided into halves, and a 3/4 portion of each half is 
used as a display data area. Accordingly, the internal 
VRAM 6b contains two display data areas 50a and 50b, 
each corresponding to an area of 192 (vertical) by 256 
(horizontal) pixels. 

One display data area (50a in the illustrated exam- 
ple) is used as a display VRAM area, from which the 
image control circuit 10 reads out image data arxJ sends 
it to the monitor 8 at specified time intervals (e.g., 1/60 
second). The other display data area (50b in the illus- 
trated example) is used as an image generating VRAM 
area; into which dot pattern data is directly written by a 
later-described control sequence in accordance with a 
command given from the system control circuit 5. Each 
time a synchronizing pulse is output from the image 
control circuit 10. a judgment is made to determine 
whether writing of the dot pattern data into the image 
generating VRAM area 50b has been completed. If the 
judgment result is in the affirmative, the display data 
area 50a is reassigned as the display VRAM area while 
the display data area 50b is reassigned as the image 
generating VRAM area. 

Note that the image control circuit 10 includes a 
reader for reading the dot pattern data from the dot pat- 
tern data memory and the control circuit 5 includes a 
writer for writing the dot pattern data read by the image 
control circuit 10 in appropriate addresses in the video 
memory. Arid th'fe' image control circuit tO and ffi'e cdh- 
trol circuit 5 together constitute an image creator, 

FIG. 6 a diagram illi^trating a relationship 
between an image produced by the image creation 
apparatus of the emtxxJiment and ttie display data 
areas 50a and 50b of the internal VRAM 6b. An exam- 
ple of dot pattern data stored on the program ROM card 
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7a (or a dot pattern data memory) is now described with 
reference to FIG. 6. 

The second memory area 31b of the program ROM 
card 7a stores programs for produdng a marine chart 
like the one shown in FIG. 6. In the illustrated example, s 
the chart is divided by a coastline 40 into a land area 41 
and a water area 42. The land area 41 is presented in 
uniform green (hatched In FIG. 6) while the water area 
42 is presented In uniform blue (white In FIG. 6), for 
example. Shown In FIG. 6 is just part of data stored on io 
the program ROM card 7a and the data actually covers 
a larger extent of area extending up and down and to 
the right and left of the Illustrated chart area. The on- 
screen chart area can be scrolled up and down and to 
the right and left in accordance with commands given by is 
the image generation programs or entertainment pro- 
gram. 

The whole dot pattern data stored on the program 
ROM card 7a for producing the chart is a group of color 
specification data sets (A1. A2, A3, etc. shown in FIG. 20 
6) corresponding to individual area segments, in which 
one color specification data set covering a single area 
segment contains color information for 1 6 (vertical) by 
16 (horizontal) pixels. Accordingly an entire image dis- 
played on the screen of the monitor 8 is created in a 25 
matrix composed of 12 rows by 16 columns of dot pat- 
tern data. The system control circuit 5 writes the Individ- 
ual dot pattern data in specific addresses of the internal 
VRAM 6b in accordance with the screen data stored on 
the program ROM card 7a while switching write loca- 30 
tions in accordance with commands given by the image 
generation programs and entertainment program. 

The chart to be displayed on the screen of the mon- 
itor 8 is essentially a two-tone pattern covering a large 
area, in which the land area 41 and water area 42 are 35 
painted in their respective monotone colors. Accord- 
ingly, area segments containing pixels to be painted In a 
single color is assigned a common dot pattern data 
whereas area segments containingpart of the coastline 
40 are assigned their respective dot pattern data (e.g., 40 
A2 referred as uncommon dot pattern data) in this 
embodiment. In other words, a single dot pattern data 
(e.g., A1 referred as common dot pattern data) is 
shared by all area segments that contain green pixels 
only representative of the land area 41 while another 45 
single dot pattern data (e.g., A3 referred as common dot 
pattern data) is shared by all area segments that con- 
tain blue pixels only representative of the water area 42. 
More particularly, the program ROM card 7a stores a 
pair of dot pattern data A1 arxi A3 as well as a specified so 
number of dot pattern data assigned to the area seg- 
ments containing parts of the coastline 40. The system 
control circuit 5 writes the dot patt6rri data A1 arid A3 
containing single-color pixels for the land area 41 and 
water area 42, respectively in appropriate addresses of ss 
the internal VRAM 6b as many times as necessary to 
produce a desired chart for on-screen presentation on 
the monitor 8. Furthermore, coastline shapes may be 
standardized, or classified, to a limited number of line 



patterns to reduce the number of dot pattern data 
required for producing the coastline 40. 

FIG. 7 is a diagram illustrating a relationship 
between the screen data and dot pattern data. An 
example of the screen data stored on the program ROM 
card 7a is now described with reference to FIG. 7. 

A whole area 60 that can be controllably displayed 
by the image generation programs is divided into subar- 
eas 60a, each corresponding to a matrix 16 pixels wide 
by 16 pixels high in this embodiment, as shown in FIG. 
7. The screen data stored on the program ROM card 7a 
defines a relationship between the individual subareas 
60a and dot pattern data. In other words, the screen 
data specifies dot pattern data to be written in the indi- 
vidual subareas 60a. In this embodiment, the individual 
dot pattern data stored are assigned unique dot pattern 
numbers ("00". "01", etc. as shown in the illustrated 
example) for their identification. 

Assuming the display data area 50a (or 50b) is 
located at a particular position within the whole area 60. 
that part of the screen data which exists within the dis- 
play data area 50a (or 50b) is sequentially read out 
from, for instance, upper-left memory location (as illus- 
trated in FIG. 7). The system control circuit 5 makes a 
reference to the address table (of which example is 
shown in FIG. 7) stored on the program ROM card 7a 
and recognizes in which address of the memory areas 
31a and 31c-31h a dot pattern data designated by each 
dot pattern number is stored. The system control circuit 
5 then reads out the proper dot pattern data stored in 
the identified address of the program ROM card 7a and 
writes the same in a corresponding location within the 
image generating VRAM area (50b as illustrated in FIG. 
5) of the internal VRAM 6b. 

Due to limitations in the storage capacity of the pro- 
gram ROM card 7a, the dot pattern data and screen 
data are compressed by using a conventional data com- 
pression technique when they are stored on the pro- 
gram ROM card 7a. The data on the program ROM card 
7a is decompressed before use. as will be discussed 
later. 

Operation of the image creation apparatus is now 
described focusing on its main operational features with 
reference to the flowchart of FIG. 8 in conjunction with 
FIGS. 1 to 7. 

When the image creation apparatus Is powered on 
with the program ROM card 7a inserted in its main body, 
program data stored on the program ROM card 7a is 
allocated to cartridge bank 1 (30c) of tiie system control 
circuit 5 and the following operational sequence is exe- 
cuted in accordance with the program data held in the 
memory area 30f to which the internal ROM 6a is allo- 
cated and cartridge bank 1 . ' 

A chart is displayed in succession to a start-up logo 
screen following the sequence described below. Specif- 
ically, when a screen data read command is issued 
instep Si , compressed screen data stored in one of the 
memory areas 31a and 31c-31h of the program ROM 
card 7a is read out. Since the screen data read in step 
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SI covers the whole area 60 that can be displayed on 
the screen as already stated, it is not read again until a 
different image generation program stored on the pro- 
gram ROM card 7a is run. The screen data is decom- 
pressed in step S2 and the decompressed screen data 5 
is stored in the internal DRAM 6c in step S3. 

In step S4. a dot pattern data needed for creating 
an on-screen image is identified based on the screen 
data stored in the internal DRAM 6c, and the address 
table is checked through to determine in which one of 10 
the memory areas 31a and 3lc-3lh of the program 
ROM card 7a the dot pattern data thus identified is 
stored. In step 85, one of the memory areas 31a and 
3lc-31h in which the dot pattern data is stored is allo- 
cated to cartridge bank 1 (30c). Instep S6, the dot pat- 75 
tern data in its compressed state is read through 
cartridge bank 1 (30c), decompressed and transferred 
to appropriate addresses of the internal VRAM 6b. 

In step S7, it is judged whether dot pattern data for 
a full-screen area have been written in the internal 20 
VRAM 6b. The operation flow proceeds to step S8 if the 
judgment result is in the affirmative, whereas the opera- 
tion flow returns to step 84 for identifying another dot 
pattern data if the judgment result is in the negative. 

When a full-screen image has been completed, the 25 
system control circuit 5 is set to a standby status and 
warts for a screen image update command for vertical or 
horizontal scroll operation, for instance, in step 88. 
When a screen image update command has been 
issued, the operation flow returns to step 84 and the 30 
foregoing sequence (steps 84 to 88) is re-executed. 
The screen image update command causes dot pattern 
data needed for updating the on-screen image to be 
overwritten as appropriate, and an updated image is 
displayed on the screen of the monitor 8. 35 

If the on-screen image is scrolled in steps of the 
width, or height, of one area segment in which a single 
dot pattern data (containing 16x16 pixels) just fits, an 
updated image containing 12 (vertical) by 16 (horizon- 
tal) dot pattern data will be properly displayed. If the 40 
amount of image shift is not a multiple of the width, or 
height, of an area segment, some of the dot pattern 
data may not be fully displayed as shown by short 
dashed lines in FIG. 6. requiring a larger number of dot 
pattern data to complete a full-screen image. It is, how- 45 
ever, possible in this embodiment to present the dot pat- 
tern data at an arbitrary on-screen position (as shown 
by short dashed lines in FIG. 6, for example) because 
the dot pattern data and screen data are written in the 
internal VRAM 6b through a software-driven process. so 

A chart as shown in FIG. 6 is displayed on the 
screen of the monitor 8 through the above-described 
operational sequence. As will be yeco^ntzed'from the 
foregoing discus^on. the image creation apparatus of 
the embodiment handles the dot pattern data in units of ss 
discrete data sets when writing data for image genera- 
tion into the bit-map type internal VRAM 6b. As already 
mentioned, area segmerns of the chart painted in a sin- 
gle uniform color share a common dot pattern data (A1 
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or A3 in FIG. 6). This arrangement makes it possible to 
reduce the number of dot pattern data to be stored on 
the program ROM card 7a. This in turn serves to 
increase the number of dot pattern data storable on the 
program ROM card 7a so that a greater variety of 
images or an image having an increased area coverage 
can be displayed. 

Furthermore, the aforementioned embodiment 
remarkably simplifies control operation required for 
image generation and reduces burden on software 
compared to the conventional arrangement in which 
colors are specified for irxlividual pixels. 

While the invention has been illustrated with 
respect to specrfic embodiment thereof, the embodi- 
ment should be considered as illustrative rather than 
limiting. Various modifications and additions may be 
made and will be apparent to those skilled in the art 
without departing from the spirit and scope of the 
present invention. Accordingly, the invention should not 
be limited by the foregoing description but rather should 
be defined only by the following claims. 

Claims 

1. An image creation apparatus connected with a dis- 
play device on which a plurality of pixels are 
arranged in matrix form, said image creation appa- 
ratus comprising: 

a video memory having addresses correspond- 
ing to the individual pixels of said display 
device: 

a dot pattern data memory for storing common 
dot pattern data regarding each of a plurality of 
common dot pattern consisting of a plurality of 
pixels; 

an image aeator for reading common dot pat- 
tern data in the unit of the common dot pattern 
from the dot pattern data memory and writing 
the common dot pattern data in the video mem- 
ory in accordance with a predetermined image 
' creation program to create an image on the 
screen of the display device. 

2. An image creation apparatus according to claim 1 . 
wherein the dot pattern data memory further stores 
arrangement data indicating a storing arrangement 
of the common dot pattern data and the image cre- 
ator includes a reader for reading common dot pat- 
tern data from the dot pattern data memory with 
reference to the arrangement data. 

3. An image creiafion apparatus according to ciaim 2. 
wherein the arrangement data are dot pattern 
address data designating addresses in which the 
common dot pattern data are stored. 

4. An image creation apparatus according to claim 3, 
wherein the dot pattern data memory is an-anged in 
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the form of a replaceable storage member. 

5. An Image creation apparatus according to claim 4, 
wherein the replaceable storage member is an IC 
memory card. 5 

6. An image creation apparatus according to claim 2, 
wherein the image creation program includes 
screen data indicating at which addresses in the 
video memory the common data sets are to be writ- io 
ten and the image creator further includes a writer 

for writing the common dot pattern data in the video 
memory in accordance with the screen data. 

7. An image creation apparatus according to daim 6, is 
wherein the dot pattern data memory stores the 
common dot pattern data on a conripressed state 
and the reader reads the common data in a com- 
pressed state, and the writer decompresses the dot 
pattern data read by the reader and writes the 20 
decompressed the common dot pattern data in the 
video memory. 

8. An image creation apparatus according to claim 6, 
wherein the reader reads the common dot pattern 25 
data stored In the dot pattern data memory twice or 
more in the event that the common dot pattern data 

is repeatedly written in the video memory in accord- 
ance with the screen data. 

30 

9. An image creation apparatus according to claim 7. 
wherein the dot pattern data memory further stores 
uncommon dot pattern data and the common dot 
pattern data is read more than twice and the 
uncommon dot pattern data is read once in accord- 35 
ance with the screen data. 

10. An image creation apparatus according to claim 9, 
wherein the dot pattern is made of n times n pixels 
where n is an integer more than 2. 40 

11 . An image creation apparatus according to claim 1 0, 
wherein the integer n Is 16. 

12. An image creation apparatus according to daim 1, 45 
wherein the common dot pattern data is commonly 
used data to create an image induding at least a 
portion consisting of a plurality of segments identi- 
cal with respect to each other displayed on the dis- 
play device. so 
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(54) An image creation apparatus 

(57) An image creation apparatus is connected with 
a display device on which a plurality of pixels are 
arranged in matrix form. The image creation apparatus 
comprising: 

a video memory having addresses corresponding 
to the individual pixels of said display device; 

a dot pattern data memory for storing common dot 
pattern data regarding each of a plurality of com- 
mon dot pattern consisting of a plurality of pixels: 

an image creator for reading common dot pattern 
data in the unit of common dot pattern from the dot 
pattern data memory and writing the common dot 
pattern data in the video memory in accordance 
with a predetermined image creation program to 
create an image on the screen of the display 
device. 
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